Experimental Procedures for Demonstration of MicroRNA Mediated Enhancement of Functional Neuroprotective Effects of Estrogen Receptor Agonists.
Protection of motoneurons is an important therapeutic goal in the treatment of neurological disorders. Recent reports have suggested that specific microRNAs (miRs) could modulate the expression of particular proteins for significant alterations in the pathogenesis of different neurological disorders. Thus, combination of overexpression of a specific neuroprotective miR and treatment with a neuroprotective agent could be a novel strategy for functional protection of motoneurons. The protocols described herein demonstrate that miR-7-1, a neuroprotective miR, can enhance the functional neuroprotective effects of estrogen receptor agonists such as 1,3,5-tris(4-hydroxyphenyl)-4-propyl-1H-pyrazole (PPT), Way 200070 (WAY), and estrogen (E2) in preventing apoptosis in A23187 calcium ionophore (CI) exposed VSC4.1 motoneurons. This article describes the protocols for the cell viability assay, transfection of VSC4.1 motoneurons with miRs, Annexin V/propidium iodide staining for apoptosis, Western blotting, patch-clamp recording of whole-cell membrane potential, and JC-1 staining for detection of mitochondrial membrane potential. Taken together, these protocols are used to demonstrate that miR-7-1 caused significant enhancement of the efficacy of estrogen receptor agonists for functional neuroprotection in VSC4.1 motoneurons.